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Repeated reading is an academic practice that aims to increase oral
reading fluency. Repeated reading can be used with students who Research Summary p. 4
have developed initial word reading skills but demonstrate inadequate
reading fluency for their grade level. During repeated reading, a
student sits in a quiet location with a teacher and reads a passage References p.7
aloud at least three times.? Typically, the teacher selects a passage
of about 50 to 200 words in length. If the student misreads a word
or hesitates for longer than 5 seconds, the teacher reads the word
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aloud, and the student repeats the word correctly. If the student Group Design Findings Included in the

requests help with a word, the teacher reads the word aloud or Rating for Each Outcome Domain p. 28

provides the definition. The student rereads the passage until he Group Design Supplemental Findings

or she achieves a satisfactory fluency level. for Each Outcome Domain p. 30
Research3 Single-Case Design Research Details,
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The What Works Clearinghouse (WWC) identified two group design

studies of repeated reading within the scope of the Students with Endnotes p. 34
Learning Disabilities topic area that meet WWC group design
standards. Both studies meet WWC group design standards with-
out reservations. Together, these studies included 78 students with
learning disabilities from grades 5-12 in two different locations.

Rating Criteria p. 35

Glossary of Terms p. 37

The WWC considers the extent of evidence for repeated reading on students with learning disabilities to be small
for four outcome domains—reading comprehension, alphabetics, reading fluency, and general reading achievement.
There were no studies that meet standards in the five other domains covered by the WWC reading topic area, so this
intervention report does not summarize the effectiveness of repeated reading for those domains. (See the Effective-
ness Summary on p. 5 for further description of all domains.)

Effectiveness

Repeated reading was found to have potentially positive effects on reading comprehension and no discernible
effects on alphabetics, reading fluency, and general reading achievement for students with learning disabilities.

Repeated Reading May 2014 Page 1



WWC Intervention Report

Table 1. Summary of findings*

Improvement index (percentile points)

Number of Number of Extent of
Outcome domain Rating of effectiveness Average Range studies students evidence
Reading Potentially positive effects +7 +2 1o +11 2 78 Small
comprehension
Alphabetics No discernible effects +4 na 1 62 Small
Reading fluency No discernible effects —1 -4 10 +5 1 62 Small
General reading No discernible effects —/ na 1 62 Small

achievement

na = not applicable
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Program Information
Background

Repeated reading is an academic reading practice that does not have a single developer. It is based on the theory
of automaticity, developed in the 1960s and 1970s. The theory is that fluent readers decode reading text automati-
cally, enabling the reader to focus on comprehension.® Repeated reading aims to build automaticity, and thus,
improve reading fluency and comprehension.

Program details

Repeated reading is an academic practice that aims to make word recognition skills automatic through practice.
During repeated reading, a student sits in a quiet location with a teacher and reads a passage aloud at least three
times. Teachers can vary:

¢ the criterion for progression to the next passage (minimum number of times read or minimum reading rate

of 85-100 words per minute),
e the instructional settings (teacher-directed setting, with same-age or cross-age peers, in groups, independently),
¢ the purpose (identifying motivations of characters, finding out information),
¢ the materials (narrative texts, expository texts, poems, chants, songs, text written by the student or class),
¢ the modalities (read silently with a tape, read aloud with the model, read chorally, read to a peer, read to oneself),
¢ the length of the passage read, and

e feedback provided on reading errors.

Cost

Information is not available about the costs of teacher training and implementation of repeated reading practices.
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Research Summary

The WWC identified 194 studies that investigated the effects of Table 2. Scope of reviewed research
repeated reading on students with learning disabilities. Of those stud-

Grade 5-12
ies, 15 met WWC eligibility screens for review in this topic area (five : =
. . . I . Delivery method Individual
group design and 10 single-case design). Citations for all 194 studies
Program type Practice

are in the References section, which begins on p. 7.

Two of the eligible group design studies (Ellis & Graves, 1990; Wexler,

Vaughn, Roberts, & Denton, 2010) are randomized controlled trials that meet WWC group design standards without
reservations. These studies contribute to the ratings in this report. The other three eligible group design studies

do not meet WWC group design standards.

The evidence from the single-case design studies on repeated reading does not reach the threshold to include
single-case design evidence in the effectiveness ratings in this report (see p. 36). More details on the study that
met pilot single-case design standards can be found in Appendix E.

Summary of studies meeting WWC group design standards without reservations

Ellis and Graves (1990) examined the effects of repeated reading on the reading comprehension of fifth-, sixth-, and
seventh-grade students with learning disabilities from a small rural middle school in the southeastern United States.
The authors randomly assigned 32 students to one of four groups: repeated reading, paraphrasing, repeated read-
ing combined with paraphrasing, and comparison. There was no attrition of students from the final study sample.
This review focuses on the subset of 16 students who were assigned equally to either the repeated reading group
or the comparison group. (The comparison between the repeated reading combined with paraphrasing group and the
comparison group is reported in Appendix D but does not contribute to the evidence rating.) Comparison group
students read the story only once. The outcome assessed was students’ ability to identify the main idea of a pas-
sage that was administered three times: after the first 4 days of the intervention (midtest), after the next 4 days of
the intervention (posttest), and 14 days after completion of the intervention (follow-up). The immediate posttest affects
the evidence rating, but the follow-up (reported in Appendix D) does not.

Wexler et al. (2010) conducted a study with a total of 106 high school students from 11 classrooms in a metropolitan
area in the southwestern United States. All students in the study had significant reading difficulties and were
enrolled in special education English and reading classes. Students within each class were paired based on median
pretest oral reading fluency scores—higher scorers were paired with lower scorers in such a way that practice texts
would be appropriate for both students in the pair. Each pair was then randomly assigned to one of three condi-
tions: repeated reading, wide reading, or comparison. This review focuses on the subset of 62 students who were
assigned to the repeated reading (33 students) and comparison (29 students) groups. Seventy-seven percent of
the students in the combined repeated reading and comparison groups were learning disabled. Students in the
comparison group received the reading instruction they would normally receive from their classroom teachers. All
outcome measures were administered immediately before and after the 10-week intervention.

Summary of studies meeting WWC group design standards with reservations

No studies of repeated reading met WWC group design standards with reservations.
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Effectiveness Summary

The WWC review of repeated reading for the Students with Learning Disabilities topic area includes student out-
comes in nine domains: reading comprehension, alphabetics, reading fluency, general reading achievement,
mathematics, writing, science, social studies, and progressing in school. The two group design studies of repeated
reading that meet WWC group design standards reported findings in four of the nine domains: (a) reading compre-
hension, (b) alphabetics, (c) reading fluency, and (d) general reading achievement. The findings below present the
authors’ estimates and WWC-calculated estimates of the size and statistical significance of the effects of repeated
reading on students with learning disabilities. For a more detailed description of the rating of effectiveness and
extent of evidence criteria, see the WWC Rating Criteria on p. 35.

Summary of effectiveness for the reading comprehension domain
Two studies reported findings in the reading comprehension domain.

Ellis and Graves (1990) found no statistically significant effect of repeated reading on one measure of reading
comprehension: the Main Idea Test. The WWC-calculated effect size was not large enough to be considered
substantively important. The WWC characterizes these study findings as an indeterminate effect.

Wexler et al. (2010) found no statistically significant effect of repeated reading on one measure of reading compre-
hension: the Passage Comprehension subtest of the Woodcock-Johnson Il (WJ Ill) Tests of Achievement. However,
the WWC-calculated effect size (0.28) was large enough to be considered substantively important according to
WWOC criteria (i.e., an effect of at least 0.25). The WWC characterizes these study findings as a substantively important
positive effect.

Thus, for the reading comprehension domain, no studies found statistically significant effects. However, one study
had an effect size large enough to be considered substantively important. This results in a rating of potentially positive
effects, with a small extent of evidence.

Table 3.1 Rating of effectiveness and extent of evidence for the reading comprehension domain

Rating of effectiveness Criteria met

Potentially positive effects In the two studies that reported findings, the estimated impact of the intervention on outcomes in the reading
Evidence of a positive effect with comprehension domain was not statistically significant, but in one study was large enough to be a substantively
no overriding contrary evidence. important positive effect.

Extent of evidence Criteria met

Small Two studies that included 78 students reported evidence of effectiveness in the reading comprehension domain.

Summary of effectiveness for the alphabetics domain
One study reported findings in the alphabetics domain.

Wexler et al. (2010) found no statistically significant effects of repeated reading on one measure of alphabetics:
the Letter-Word Identification subtest of the WJ Il Tests of Achievement. The WWC-calculated effect size for this
measure was not large enough to be considered substantively important. The WWC characterizes these study
findings as an indeterminate effect.

Thus, for the alphabetics domain, no studies found statistically significant or substantively important effects of
repeated reading. This results in a rating of no discernible effects, with a small extent of evidence.
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Table 3.2 Rating of effectiveness and extent of evidence for the alphabetics domain

Rating of effectiveness Criteria met

No discernible effects In the one study that reported findings, the estimated impact of the intervention on outcomes in the alphabetics
No affirmative evidence of effects. domain was neither statistically significant nor large enough to be substantively important.

Extent of evidence Criteria met

Small One study that included 62 students in 11 classrooms reported evidence of effectiveness in the ajphabetics domain.

Summary of effectiveness for the reading fluency domain
One study reported findings in the reading fluency domain.

Wexler et al. (2010) found no statistically significant effect of repeated reading on four measures of reading fluency:
the Test of Silent Contextual Reading Fluency (TOSCRF) and three assessments of oral reading fluency (number

of words read correctly per minute) using the AIMSweb reading system. The WWC-calculated average effect size
across the four outcomes was not large enough to be considered substantively important. The WWC characterizes
these study findings as an indeterminate effect.

Thus, for the reading fluency domain, the study found no statistically significant or substantively important effects
of repeated reading. This results in a rating of no discernible effects, with a small extent of evidence.

Table 3.3 Rating of effectiveness and extent of evidence for the reading fluency domain

Rating of effectiveness Criteria met

No discernible effects In the one study that reported findings, the estimated impact of the intervention on outcomes in the reading
No affirmative evidence of effects. fluency domain was neither statistically significant nor large enough to be substantively important.

Extent of evidence Criteria met

Small One study that included 62 students in 11 classrooms reported evidence of effectiveness in the reading fluency domain.

Summary of effectiveness for the general reading achievement domain
One study reported findings in the general reading achievement domain.

Wexler et al. (2010) found no statistically significant effect of repeated reading on one measure of general reading
achievement: the Test of Silent Reading Efficiency (TOSRE). The WWC-calculated effect size for this measure was
not large enough to be considered substantively important. The WWC characterizes these study findings as an
indeterminate effect.

Thus, for the general reading achievement domain, no studies found statistically significant or substantively important
effects of repeated reading. This results in a rating of no discernible effects, with a small extent of evidence.

Table 3.4 Rating of effectiveness and extent of evidence for the general reading achievement domain

Rating of effectiveness Criteria met

No discernible effects In the one study that reported findings, the estimated impact of the intervention on outcomes in the general
No affirmative evidence of effects. reading achievement domain was neither statistically significant nor large enough to be substantively important.

Extent of evidence Criteria met
Small One study that included 62 students in 11 classrooms reported evidence of effectiveness in the general reading
achievement domain.
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Appendix A.1: Research details for Ellis & Graves, 1990

Ellis, E. S., & Graves, A. W. (1990). Teaching rural students with learning disabilities: A paraphrasing
strategy to increase comprehension of main ideas. Rural Special Education Quarterly, 10(2), 2-10.

Table A1. Summary of findings Meets WWC group design standards without reservations
Study findings
Average improvement index
Outcome domain Sample size (percentile points) Statistically significant
Reading comprehension 16 students +11 No
Reading comprehension 16 students +12 No
(follow-up)

Setting  The study was conducted with students from the fifth, sixth, and seventh grades from a small, rural
middle school in the southeastern United States with a predominantly Black student population.

Study sample Resource teachers identified 68 students classified as learning disabled with a minimum
15-point standard score discrepancy between achievement and intellectual ability. The stu-
dents were screened to determine their decoding speed and accuracy and their skills at iden-
tifying main ideas when reading. From this initial list of 68 students, the authors then identified
47 students who could read third-grade material at 100 words per minute with 97% accuracy
and who scored 60% or lower on comprehension tasks. Finally, the authors then selected 32
students who were randomly assigned to one of four groups: repeated reading, paraphrasing,
repeated reading combined with paraphrasing, and comparison. The authors did not report
how the 32 students were selected from the 47 identified students, and there was no attrition
of students from the final study sample. This report focuses on findings for 16 students who
were assigned to the repeated reading group (eight students) and the comparison group (eight
students). Findings for the comparison between the repeated reading combined with para-
phrasing group and the comparison group (reported in Appendix D) are not included in the
evidence rating but are presented in this WWC report for completeness.

Intervention During two 4-day training sessions, students were taught how to use a repeated reading tech-
group nique to find main ideas in reading. During the first 4 days of training, students were given a

brief definition of main ideas. The repeated reading technique for finding main ideas was mod-
eled by the teacher. Students practiced by first reading a story at a comfortable rate and then
rereading the story several times, increasing speed with each reading. Main ideas were then
selected from multiple-choice items. During the second 4 days of training, students used the
same repeated reading approach but were asked to generate main ideas instead of selecting
main ideas from multiple-choice items. In all cases, students were allowed 12 minutes to read
the story and use the repeated reading procedure.

Comparison Comparison students were given a brief definition of a story’s main idea. During the first 4
group  days, students read a story and answered main idea multiple-choice questions. During the
second 4 days, students read a story and then generated main ideas.
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Outcomes and The study authors assessed reading comprehension by analyzing raw scores on a series of

measurement 10-item multiple-choice Main Idea Tests taken from Reading for Concepts, Book C. These are
tests of the student’s ability to identify main ideas. Students were tested three times: after the
first 4 days of the intervention (midtest), after the next 4 days of the intervention (posttest),
and 14 days after completion of the intervention (follow-up). This review includes analysis of
the Main Idea posttest and the follow-up test. The immediate posttest is used to determine
the evidence rating, and the follow-up (reported in Appendix D) is not. The midtest was not
reviewed by the WWC since it was administered half-way through the intervention. For a more
detailed description of this outcome measure, see Appendix B.

Support for There was no information provided on support for implementation.
implementation

Appendix A.2: Research details for Wexler et al., 2010

Wexler, J., Vaughn, S., Roberts, G., & Denton, C. (2010). The efficacy of repeated reading and wide
reading practice for high school students with severe reading disabilities. Learning Disabilities
Research & Practice, 25(1), 2-10.

Table A2. Summary of findings Meets WWC group design standards without reservations
Study findings
Average improvement index
Outcome domain Sample size (percentile points) Statistically significant
Reading comprehension 62 students +2 No
Alphabetics 62 students +4 No
Reading fluency 62 students —1 No
General reading achievement 62 students =7 No

Setting The study was conducted in 11 classrooms serving grades 9-12 from schools in a metropoli-
tan area in the southwestern United States.

Study sample The study included 106 students from 11 special education English and reading classes who
were randomly assigned to three conditions. This report only reviews findings for the 62 stu-
dents in the repeated reading group (33 students) and comparison group (29 students). Students
within each class were paired based on median pretest oral reading fluency scores—higher
scorers were paired with lower scorers in such a way that practice texts would be appropriate
for both students in the pair. Each pair was then randomly assigned to one of the intervention
conditions. The overall attrition rate for this sample was 9%, and the differential attrition rate was
about 4%. All students in the study had significant reading difficulties, as indicated by failing
reading scores on the Texas Assessment of Knowledge and Skills (TAKS), and were enrolled in
special education English and reading classes. Seventy-seven percent of the 62 students in the
repeated reading and comparison groups were learning disabled (the study does not indicate
how the students were identified as learning disabled).
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Intervention  The repeated reading intervention was administered by two graduate research assistants and
group a full-time school employee for 15 to 20 minutes each day, five times a week, for 10 weeks.
Intervention materials were taken from The Six-Minute Solution,” Read Naturally®,® and Quick
Reads®.® Selections were based on the lower-level reader from each pair.

Comparison  Students in the comparison group received the instruction they would normally receive from
group  their classroom teachers.

Qutcomes and Seven reading measures were administered before and after the intervention. Reading com-

measurement prehension was measured by the Passage Comprehension subtest of the WJ Ill. Alphabetics
was measured by the Letter-Word Identification subtest of the WJ Ill. Reading fluency was
measured by administration of the TOSCRF and by three oral reading fluency passages taken
from the AIMSweb system. General reading achievement was measured by the TOSRE. For a
more detailed description of these outcome measures, see Appendix B.

Support for  The repeated reading instructors were trained in two 3-hour sessions on partner reading, inter-
implementation  vention procedures, and monitoring procedures.
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Appendix B: Group design outcome measures for each domain

Reading comprehension

Main Idea Test The Main Idea Test is an author-constructed assessment. A pool of stories was assembled, each with an accom-
panying 10-item multiple-choice test taken from Reading for Concepts, Book C. From this pool, 10 stories were
randomly selected to use as the screening instrument (pretest). Six stories were randomly selected for use during
training and 10 for evaluation of intervention effects (midtest, posttest, follow-up test). Directions were held constant
across conditions, and students were given 30 minutes to complete each test (as cited in Ellis & Graves, 1990).

Woodcock-Johnson Il (WJ Ill) Tests of The WJ Ill'is a nationally-standardized individually-administered battery of cognitive and achievement tests.

Achievement: Passage Comprehension ~ The Passage Comprehension subtest is a measure of reading comprehension at the sentence level that uses a

Subtest modified cloze procedure, where students review text passages with particular words missing and determine the
missing words using the context. Reliability ranges from 0.87 to 0.97 (as cited in Wexler et al., 2010).

Alphabetics

WJ Il Tests of Achievement: Letter-Word ~ The WJ Ill is a nationally-standardized individually-administered battery of cognitive and achievement tests. The

Identification subtest Letter-Word Identification subtest measures basic word reading skills and requires the student to read aloud
isolated words that range in frequency and difficulty. The reliability for the Letter-Word Identification subtest is
greater than 0.93 (as cited in Wexler et al., 2010).

Reading fluency

AlIMSweb system: Words read correctly — The AIMSweb system provides a measure of oral reading fluency using standard reading assessment passages.

per minute (WCPM) The oral reading fluency passages assess a student’s accuracy and reading rate in connected text. Student
performance is measured by having a student read a passage aloud for 1 minute. Errors are noted, and the
score is the number of WCPM. The AIMSweb measures for grade 8 have reliabilities ranging from 0.77 to 0.95
(as cited in Wexler et al., 2010).

Test of Silent Contextual Reading The TOSCRF is a group-administered assessment of silent reading fluency that measures a student’s contextual

Fluency (TOSCRF) reading abilities (i.e., word identification, word meaning, sentence structure, fluency, and comprehension). Stu-
dents are presented with rows of contextually related words, ordered by reading difficulty. All words are printed
in uppercase without any spaces or punctuation between the words (e.g., AYELLOWBIRDWITHBLUEWINGS).
Students draw a line between the boundaries of as many recognizable words as possible within 3 minutes
(e.g., A/YELLOW/BIRD/WITH/BLUE/WINGS). The passages become gradually more complex in their content,
vocabulary, and grammar (e.g., embedded phrases, sequenced adjectives, affixes). Reliabilities range from 0.82
to 0.87 for students ranging in age ranging from 13 to 17 (as cited in Wexler et al., 2010).

General reading achievement

Test of Silent Reading Efficiency (TOSRE) The TOSRE is a group-administered assessment of silent reading fluency that measures a student’s contextual
reading abilities (i.e., word identification, word meaning, sentence structure, comprehension, and fluency).
Students are presented with individual sentences, ordered by reading difficulty, that become gradually more
complex in their content, grammar, and vocabulary. Sentences range in length from four to 10 words. Students
read each sentence silently and circle “yes” if the sentence is true or “no” if the sentence is not true. If the item
is read correctly, it can be completed using general background knowledge (e.g., A fish lives on land). Students
complete as many items as possible within 3 minutes (as cited in Wexler et al., 2010).
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Appendix C.1: Group design findings included in the rating for the reading comprehension domain

Mean
(standard deviation) WWC calculations
Study Sample Intervention Comparison Mean Effect Improvement

Outcome measure sample size group group difference size index

Ellis & Graves, 1990

Main Idea Test Grades 16 students 4.50 4.00 0.50 0.28 +11 0.79

5-7 (1.85) (1.51)

Domain average for reading comprehension (Ellis & Graves, 1990) 0.28 +11 Not
statistically
significant

Wexler et al., 2010°

Woodcock-Johnson Il Grades 62 students 71.86 7112 0.74 0.05 +2 > 0.05

(WJ Ill) Tests of Achievement: 9-12 (14.21) (18.04)

Passage Comprehension

Subtest

Domain average for reading comprehension (Wexler et al., 2010) 0.05 +2 Not
statistically
significant

Domain average for reading comprehension across all studies 0.17 +7 na

Table Notes: For mean difference, effect size, and improvement index values reported in the table, a positive number favors the intervention group and a negative number favors
the comparison group. The effect size is a standardized measure of the effect of an intervention on student outcomes, representing the average change expected for all students
who are given the intervention (measured in standard deviations of the outcome measure). The improvement index is an alternate presentation of the effect size, reflecting the
change in an average student’s percentile rank that can be expected if the student is given the intervention. The WWC-computed average effect size is a simple average rounded
to two decimal places; the average improvement index is calculated from the average effect size. na = not applicable.

2 For Ellis and Graves (1990), no corrections for clustering or multiple comparisons were needed. The authors calculated nonparametric z-scores, applying Dunn’s method to multiple
Wilcoxon two-sample tests. The WWC converted these z-scores to the p-values that are reported in the table. The WWC used the raw student scores presented in the study to compute the
means and standard deviations. These means and standard deviations were used for WWC calculations.

® For Wexler et al. (2010), a correction for clustering was needed but did not affect significance levels. The WWC computed statistics using the reported adjusted means and unadjusted
standard deviations. The authors reported that there were no statistically significant differences among any of the three groups based on a one-way ANCOVA. The authors only
reported p-values for the analysis comparing all three groups, not the comparison of interest for this report (repeated reading and comparison).

Appendix C.2: Group design findings included in the rating for the alphabetics domain

Mean
(standard deviation) WWC calculations
Study Sample Intervention Comparison Mean Effect Improvement
Outcome measure sample size group group difference size index p-value
Wexler et al., 20102
Woodcock-Johnson lll WJ lll)  Grades 62 students 73.02 71.51 1.51 0.09 +4 > 0.05
Tests of Achievement: Letter- 9-12 (15.49) (16.38)

Word Identification subtest

Domain average for alphabetics (Wexler et al., 2010) 0.09 +4 Not
statistically
significant

Domain average for alphabetics across all studies 0.09 +4 na

Table Notes: For mean difference, effect size, and improvement index values reported in the table, a positive number favors the intervention group and a negative number favors
the comparison group. The effect size is a standardized measure of the effect of an intervention on student outcomes, representing the average change expected for all students
who are given the intervention (measured in standard deviations of the outcome measure). The improvement index is an alternate presentation of the effect size, reflecting the
change in an average student’s percentile rank that can be expected if the student is given the intervention. na = not applicable.

2 For Wexler et al. (2010), a correction for clustering was needed but did not affect significance levels. The WWC computed statistics using the reported adjusted means and unad-
justed standard deviations. The authors reported that there were no statistically significant differences among any of the three groups based on a one-way ANCOVA. The authors only
reported p-values for the analysis comparing all three groups, not the comparison of interest for this report (repeated reading and comparison).
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Appendix C.3: Group design findings included in the rating for the reading fluency domain

Mean
(standard deviation) WWC calculations
Sample Intervention Comparison Mean Effect Improvement
Outcome measure size group group difference size index
Wexler et al., 20102
Test of Silent Contextual Grades 62 students 75.60 76.16 —-0.56 —-0.04 —2 > 0.05
Reading Fluency (TOSCRF) 9-12 (13.16) (14.41)
AIMSweb system: Words read  Grades 62 students 86.70 91.62 -4.92 -0.11 -4 nr
correctly per minute (WCPM) #1 9-12 (40.25) (48.39)
WCPM #2 Grades 62 students 83.00 86.28 -3.28 -0.08 -3 nr
9-12 (38.88) (41.85)
WCPM #3 Grades 62 students 83.81 78.86 4.95 0.12 +5 nr
9-12 (39.38) (41.21)
Domain average for reading fluency (Wexler et al., 2010) -0.03 -1 Not
statistically
significant
Domain average for reading fluency across all studies -0.03 -1 na

Table Notes: For mean difference, effect size, and improvement index values reported in the table, a positive number favors the intervention group and a negative number favors
the comparison group. The effect size is a standardized measure of the effect of an intervention on student outcomes, representing the average change expected for all students
who are given the intervention (measured in standard deviations of the outcome measure). The improvement index is an alternate presentation of the effect size, reflecting the
change in an average student’s percentile rank that can be expected if the student is given the intervention. The WWC-computed average effect size is a simple average rounded
to two decimal places; the average improvement index is calculated from the average effect size. nr = not reported. na = not applicable.

2 For Wexler et al. (2010), a correction for clustering and multiple comparisons was needed but did not affect significance levels. The WWC computed statistics using the reported
means (adjusted means for the TOSCRF) and standard deviations. For the three WCPM measures, the WWC calculated the intervention group mean using a difference-in-differences
approach (see the WWC Handbook) by adding the impact of the program (difference in mean gains between the intervention and comparison groups) to the unadjusted comparison
group posttest means. To compute p-values for the WCPM measures, the authors use the median score from the three passages for the analysis (p > 0.05). Since this median could
be based on a different passage for each participant, the WWC reports outcomes for all three passages. The authors do not report p-values for each passage. For the TOSCRF, the
authors reported that there were no statistically significant differences among any of the three groups based on a one-way ANCOVA. The authors only reported p-values for the analy-
sis comparing all three groups, not the comparison of interest for this report (repeated reading and comparison).

Appendix C.4: Group design findings included in the rating for the general reading achievement domain

Mean
(standard deviation) WWC calculations
Study Sample Intervention Comparison Mean Effect Improvement
Outcome measure sample size group group difference size index p-value
Wexler et al., 20102
Test of Silent Reading Grades 62 students 13.72 14.84 -1.12 -0.17 -7 > 0.05
Efficiency (TOSRE) 9-12 (5.78) (7.42)
Domain average for general reading achievement (Wexler et al., 2010) -0.17 -7 Not

statistically
significant

Domain average for general reading achievement across all studies

Table Notes: For mean difference, effect size, and improvement index values reported in the table, a positive number favors the intervention group and a negative number favors
the comparison group. The effect size is a standardized measure of the effect of an intervention on student outcomes, representing the average change expected for all students
who are given the intervention (measured in standard deviations of the outcome measure). The improvement index is an alternate presentation of the effect size, reflecting the
change in an average student’s percentile rank that can be expected if the student is given the intervention. na = not applicable.

2 For Wexler et al. (2010), a correction for clustering was needed but did not affect significance levels. The WWC computed statistics using the reported adjusted means and unad-
justed standard deviations. The authors reported that there were no statistically significant differences among any of the three groups based on a one-way ANCOVA. The authors only
reported p-values for the analysis comparing all three groups, not the comparison of interest for this report (repeated reading and comparison).
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Appendix D.1: Group design follow-up test findings in the reading comprehension domain

Mean
(standard deviation) WWC calculations
Study Sample Intervention Comparison Mean Effect Improvement

Outcome measure sample size group group difference size index p-value
Ellis & Graves, 19902

Main Idea Test Grades 16 students 4.25 3.63 0.63 0.30 +12 0.92

5-7 (2.38) (1.51)
Domain average for reading comprehension (Ellis & Graves, 1990) 0.30 +12 Not

statistically
significant

Domain average for reading comprehension across all studies

Table Notes: The supplemental findings presented in this table are additional findings from the studies in this report that do not factor into the determination of the intervention
rating. For mean difference, effect size, and improvement index values reported in the table, a positive number favors the intervention group and a negative number favors the
comparison group. The effect size is a standardized measure of the effect of an intervention on student outcomes, representing the average change expected for all students who
are given the intervention (measured in standard deviations of the outcome measure). The improvement index is an alternate presentation of the effect size, reflecting the change
in an average student’s percentile rank that can be expected if the student is given the intervention. na = not applicable.

2 For Ellis and Graves (1990), no corrections for clustering or multiple comparisons were needed. The authors calculated nonparametric z-scores, applying Dunn’s method to multiple
Wilcoxon two-sample tests. The WWC converted these z-scores to the p-value that is reported in the table. The WWC used the raw student scores presented in the study to compute
the means and standard deviations. These means and standard deviations were used for WWC calculations.

Appendix D.2: Group design posttest comparison of repeated reading and paraphrasing versus comparison
in the reading comprehension domain

Mean
(standard deviation) WWC calculations
Study Sample Intervention Comparison Mean Effect Improvement
Outcome measure sample size group group difference size index p-value
Ellis & Graves, 19902
Main Idea Test Grades 16 students 9.13 4.00 5,113 3.97 +50 < 0.01
5-7 (0.83) (1.51)
Domain average for reading comprehension (Ellis & Graves, 1990) 3.97 +50 Statistically
significant
Domain average for reading comprehension across all studies 3.97 +50 na

Table Notes: The supplemental findings presented in this table are additional findings from the studies in this report that do not factor into the determination of the intervention
rating. For mean difference, effect size, and improvement index values reported in the table, a positive number favors the intervention group and a negative number favors the
comparison group. The effect size is a standardized measure of the effect of an intervention on student outcomes, representing the average change expected for all students who
are given the intervention (measured in standard deviations of the outcome measure). The improvement index is an alternate presentation of the effect size, reflecting the change
in an average student’s percentile rank that can be expected if the student is given the intervention. na = not applicable.

2 For Ellis and Graves (1990), no corrections for clustering or multiple comparisons were needed. The authors calculated nonparametric z-scores, applying Dunn’s method to multiple
Wilcoxon two-sample tests. The WWC converted these z-scores to the p-value that is reported in the table. The WWC used the raw student scores presented in the study to compute
the means and standard deviations. These means and standard deviations were used for WWC calculations.
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Appendix D.3: Group design follow-up test comparison of repeated reading and paraphrasing versus
comparison in the reading comprehension domain

Mean
(standard deviation) WWC calculations
Study Sample Intervention Comparison Mean Effect Improvement
Outcome measure sample size group group difference size index p-value
Ellis & Graves, 1990
Main Idea Test Grades 16 students 9.00 3.63 5.38 4.27 +50 < 0.01
5-7 (0.76) (1.51)
Domain average for reading comprehension (Ellis & Graves, 1990) 4.27 +50 Statistically
significant
Domain average for reading comprehension across all studies 4.27 +50 na

Table Notes: The supplemental findings presented in this table are additional findings from the studies in this report that do not factor into the determination of the intervention
rating. For mean difference, effect size, and improvement index values reported in the table, a positive number favors the intervention group and a negative number favors the
comparison group. The effect size is a standardized measure of the effect of an intervention on student outcomes, representing the average change expected for all students who
are given the intervention (measured in standard deviations of the outcome measure). The improvement index is an alternate presentation of the effect size, reflecting the change
in an average student’s percentile rank that can be expected if the student is given the intervention. na = not applicable.

2 For Ellis and Graves (1990), no corrections for clustering or multiple comparisons were needed. The authors calculated nonparametric z-scores, applying Dunn’s method to multiple
Wilcoxon two-sample tests. The WWC converted these z-scores to the p-value that is reported in the table. The WWC used the raw student scores presented in the study to compute
the means and standard deviations. These means and standard deviations were used for WWC calculations.

Repeated Reading May 2014 Page 31



WWC Intervention Report

Appendix E.1: Single-case design study that meets WWC pilot standards'®

Steventon, C. E. (2004). Repeated reading within the context of a peer-mediated remedial reading
program. Dissertation Abstracts International, 65(06A), 105-2162. Meets WWC pilot single-case
design standards without reservations.

Table E1. Single-case design outcome measures for each domain

Reading comprehension

10-question quiz Students read a 400-word nonfiction passage and then answered 10 multiple choice questions about the pas-
sage (five fact questions and five inferential questions). Calculated by dividing the number of questions answered
correctly by ten (as cited in Steventon, 2004).

Reading fluency

Words per minute (WPM) The number of words read per minute orally from a 400-word nonfiction passage. Calculated by dividing the total
number of words read by the number of seconds needed to complete the reading (as cited in Steventon, 2004).

Correct words per minute (CWPM) The percentage of words read correctly from a 400-word nonfiction passage. Calculated by dividing the number
of words read accurately by the total number of words read (as cited in Steventon, 2004).

Table E2. Single-case design findings for the reading comprehension domain

Study characteristics WWC summary
Visual analysis
Outcome measure Sample size Age(s) Design type Design rating rating
Steventon (2004)?
10-question quiz 2 Grade 9 Reversal Meets without No evidence

reservations

Table Notes: The WWC does not currently calculate effect sizes for single-case design research and does not currently summarize findings across single-case design studies. The
author did not report session-by-session data points for the 10-question quiz because there were no visible effects. Based on a review of the reported ranges and means for each
phase, the review team leadership determined that a rating of No Evidence can be assigned for this outcome.

2 Steventon (2004) took place in a suburban high school in the southeastern United States with roughly 2,700 students, about 1% of whom received free or reduced-price lunch.
Instruction took place in a general education classroom. The study included two ninth-grade students who met state criteria for a specific learning disability and had received special
education services for at least 6 years. The first student was classified as learning disabled because of a weakness in writing expression, but his individualized education plan
included a reading goal and he was receiving special education reading instruction. The second student was classified as learning disabled due to a significant weakness in reading
skills. During the baseline portion of the study, the students received Corrective Reading Decoding Strategies (level B2), in which the students read the first part of a story they had just
read and the peer instructor provided corrective feedback. Students earned points based on mastery criteria.
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Table E3. Single-case design findings for the reading fluency domain

Study characteristics WWGC summary
Visual analysis

Outcome measure Sample size Age(s) Design type Design rating rating
Steventon (2004)?
Words per minute (WPM) 2 Grade 9 Reversal Meets without No evidence

reservations
Correct words per minute 2 Grade 9 Reversal Meets without No evidence
(CWPM) reservations

Table Notes: The WWC does not currently calculate effect sizes for single-case design research and does not currently summarize findings across single-case design studies. The
author did not report session-by-session data points for correct words per minute because there were no visible effects. Based on a review of the reported ranges and means for
each phase, the review team leadership determined that a rating of No Evidence can be assigned for this outcome.

2 Steventon (2004) took place in a suburban high school in the southeastern United States with roughly 2,700 students, about 1% of whom received free or reduced-price lunch.
Instruction took place in a general education classroom. The study included two ninth-grade students who met state criteria for a specific learning disability and had received special
education services for at least 6 years. The first student was classified as learning disabled because of a weakness in writing expression, but his individualized education plan
included a reading goal and he was receiving special education reading instruction. The second student was classified as learning disabled due to a significant weakness in reading
skills. During the baseline portion of the study, the students received Corrective Reading Decoding Strategies (level B2), in which the students read the first part of a story they had just
read and the peer instructor provided corrective feedback. Students earned points based on mastery criteria.
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Endnotes

' The descriptive information for this program was obtained from publicly available sources: the research literature (Samuels, S. J.
(1979). The method of repeated readings. The Reading Teacher, 32(4), 403-408) and the website (http://www.interventioncentral.org/
index.php/reading-fluency/110-repeated-reading, downloaded August 2013). Further verification of the accuracy of the descriptive
information for this program is beyond the scope of this review.

2 There is no consensus about how many repetitions are required for repeated reading. A meta-analysis found that repeated reading
had substantially larger impacts when the passage was read three times compared to two times, and recommended that the passage
be read at least three times (Therrien, 2004). Based on this recommendation, the Students with Learning Disabilities review leadership
team decided that the passage must be read at least three times to qualify as repeated reading for this review. Therrien, W. J. (2004).
Fluency and comprehension gains as a result of repeated reading: A meta-analysis. Remedial and Special Education, 25(4), 252-261.

3 The literature search reflects documents publicly available by August 2013. The studies in this report were reviewed using design
standards from the WWC Procedures and Standards Handbook (version 3.0), along with those described in the Students with Learn-
ing Disabilities review protocol (version 2.2). The evidence presented in this report is based on available research. Findings and con-
clusions may change as new research becomes available.

4 For criteria used in the determination of the rating of effectiveness and extent of evidence, see the WWC Rating Criteria on p. 35.
These improvement index numbers show the average and range of student-level improvement indices for all findings across the stud-
ies.

5 Samuels, S. J. (1979). The method of repeated readings. The Reading Teacher, 32(4), 403-408.

6 The results from single-case design studies do not affect the intervention effectiveness ratings until the studies collectively meet the
criteria described on p. 36. All eligible single-case design studies are reviewed against the WWC pilot single-case design standards to
determine if the studies meet WW(C pilot single-case design standards without reservations, meet WWC pilot single-case design stan-
dards with reservations, or do not meet WW(C pilot single-case design standards. Only studies that meet WW(C pilot single-case design
standards without reservations or meet WW(C pilot single-case design standards with reservations are assessed further to determine
whether they provide strong evidence, moderate evidence, or no evidence of a causal relationship for each outcome.

7 Adams, G., & Brown, S. (2006). Six-minute solution: A reading fluency program (secondary level). Longmont, CO: Sopris West.

8 lhnot, C. (2003). Read Naturally (fluency curriculum, levels .8-8.0). St. Paul, MN: Read Naturally, Inc.

% Hiebert, E. H. (2006). QuickReads: A research-based fluency program. Lebanon, IN: Pearson Learning.

10 The evidence from the single-case design studies on repeated reading does not reach the threshold to include single-case design
evidence in the effectiveness ratings for any of the eligible outcome domains.

Recommended Gitation

U.S. Department of Education, Institute of Education Sciences, What Works Clearinghouse. (2014, May). Students
with Learning Disabilities intervention report: Repeated Reading. Retrieved from http://whatworks.ed.gov

Repeated Reading May 2014 Page 34


http://www.interventioncentral.org/index.php/reading-fluency/110-repeated-reading
http://www.interventioncentral.org/index.php/reading-fluency/110-repeated-reading
http://whatworks.ed.gov

WWC Intervention Report

WWOC Rating Criteria
Criteria used to determine the rating of a group design study

Study rating Criteria

Meets WWC group design A group design study that provides strong evidence for an intervention’s effectiveness, such as a well-implemented
standards without reservations  RCT.

Meets WWC group design A group design study that provides weaker evidence for an intervention’s effectiveness, such as a QED or an RCT
standards with reservations with high attrition that has established equivalence of the analytic samples.

Criteria used to determine the rating of effectiveness for an intervention based on group design studies

Rating of effectiveness Criteria

Positive effects Two or more studies show statistically significant positive effects, at least one of which met WWC evidence
standards for a strong design, AND
No studies show statistically significant or substantively important negative effects.

Potentially positive effects At least one study shows a statistically significant or substantively important positive effect, AND
No studies show a statistically significant or substantively important negative effect AND fewer or the same number
of studies show indeterminate effects than show statistically significant or substantively important positive effects.

Mixed effects At least one study shows a statistically significant or substantively important positive effect AND at least one study
shows a statistically significant or substantively important negative effect, but no more such studies than the number
showing a statistically significant or substantively important positive effect, OR
At least one study shows a statistically significant or substantively important effect AND more studies show an
indeterminate effect than show a statistically significant or substantively important effect.

Potentially negative effects One study shows a statistically significant or substantively important negative effect and no studies show
a statistically significant or substantively important positive effect, OR
Two or more studies show statistically significant or substantively important negative effects, at least one study
shows a statistically significant or substantively important positive effect, and more studies show statistically
significant or substantively important negative effects than show statistically significant or substantively important
positive effects.

Negative effects Two or more studies show statistically significant negative effects, at least one of which met WWC evidence
standards for a strong design, AND
No studies show statistically significant or substantively important positive effects.

No discernible effects None of the studies shows a statistically significant or substantively important effect, either positive or negative.

Criteria used to determine the extent of group design evidence for an intervention

Extent of evidence Criteria

Medium to large The domain includes more than one study, AND
The domain includes more than one school, AND
The domain findings are based on a total sample size of at least 350 students, OR, assuming 25 students in a class,
a total of at least 14 classrooms across studies.

Small The domain includes only one study, OR
The domain includes only one school, OR
The domain findings are based on a total sample size of fewer than 350 students, AND, assuming 25 students
in a class, a total of fewer than 14 classrooms across studies.
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Criteria used to determine the rating of a single-case design study

Study rating Criteria

Meets WWC pilot single-case A single-case design study that provides strong evidence for an intervention’s effectiveness.

design standards without

reservations

Meets WWC pilot single-case A single-case design study with fewer attempts to demonstrate an effect over time or fewer data points per phase.
design standards with

reservations

Criteria used to determine evidence of a causal relation in a single-case design study

Evidence level Criteria

Strong evidence of a A single-case design study with at least three demonstrations of the intervention effect and no non-effects.
causal relationship

Moderate evidence of a A single-case design study with at least three demonstrations of the intervention effect and at least one non-effect.
causal relationship

No evidence of a causal A single-case design study with fewer than three demonstrations of the intervention effect.

relationship

Criteria used to determine whether the single-case design evidence for an intervention is collectively
enough to include in effectiveness rating

Threshold to include Criteria
single-case design evidence

Threshold met At least five studies examining the intervention meet WWC pilot single-case design standards without reservations
or meet WWC pilot single-case design standards with reservations, AND
The single-case design studies are conducted by at least three different research teams with no overlapping author-
ship at three different institutions, AND
The combined number of cases (i.., participants, classrooms, etc.) totals at least 20.
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Glossary of Terms
ABAB design

Alternating treatment
design

Attrition

Baseline

Case

Clustering adjustment
Confounding factor
Design

Domain
Effect size

Eligibility
Equivalence

Extent of evidence
Fidelity
Improvement index

Maintenance probes

Multiple baseline
design

Multiple comparison
adjustment

Multiple probe design

Phase

An ABAB design is a single-case design that introduces the intervention twice and withdraws
the intervention once (also known as withdrawal or reversal designs).

An alternating treatment design is a single-case design that repeatedly introduces and
withdraws the intervention(s); each phase only lasts one or two sessions.

Attrition occurs when an outcome variable is not available for all participants initially assigned
to the intervention and comparison groups. The WWC considers the total attrition rate and
the difference in attrition rates across groups within a study.

In a single-case design, baseline is the condition when participants are not receiving
the intervention.

A case is the unit of intervention administration and data analysis in a single-case design.
A case may be a single participant or a cluster of participants like a classroom.

If intervention assignment is made at a cluster level and the analysis is conducted at the student
level, the WWC will adjust the statistical significance to account for this mismatch, if necessary.

A confounding factor is a component of a study that is completely aligned with one of the
study conditions, making it impossible to separate how much of the observed effect was
due to the intervention and how much was due to the factor.

The design of a study is the method by which intervention and comparison groups were assigned.
A domain is a group of closely related outcomes.

The effect size is a measure of the magnitude of an effect. The WWC uses a standardized
measure to facilitate comparisons across studies and outcomes.

A study is eligible for review and inclusion in this report if it falls within the scope of the
review protocol and uses either an experimental or matched comparison group design.

A demonstration that the analysis sample groups are similar on observed characteristics
defined in the review area protocol.

An indication of how much evidence supports the findings. The criteria for the extent
of evidence levels are given in the WWC Rating Criteria on p. 35.

Fidelity indicates the extent to which the intervention as implemented replicates the
intervention’s design.

Along a percentile distribution of students, the improvement index represents the gain
or loss of the average student due to the intervention. As the average student starts at
the 50th percentile, the measure ranges from -50 to +50.

Maintenance probes measure outcomes after all phases have ended.

A multiple baseline design is a single-case design that staggers the introduction of the
intervention to different cases.

When a study includes multiple outcomes or comparison groups, the WWC will adjust
the statistical significance to account for the multiple comparisons, if necessary.

A multiple probe design is a variation on the multiple baseline single-case design that
features intermittent pre-intervention data collection.

In a single-case design, a phase is consecutive sessions when a case receives or does
not receive the intervention.
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Quasi-experimental
design (QED)

Randomized controlled
trial (RCT)

Rating of effectiveness

Single-case design
(SCD)

Standard deviation

Statistical significance

Substantively important

Threshold to include
single-case design
evidence

Visual analysis

A quasi-experimental design (QED) is a research design in which subjects are assigned
to intervention and comparison groups through a process that is not random.

A randomized controlled trial (RCT) is an experiment in which investigators randomly assign
eligible participants into intervention and comparison groups.

The WWOC rates the effects of an intervention in each domain based on the quality of the
research design and the magnitude, statistical significance, and consistency in findings. The
criteria for the ratings of effectiveness are given in the WWC Rating Criteria on p. 35.

A single-case design (SCD) is a research approach in which an outcome variable is measured
repeatedly within and across different conditions that are defined by the presence or absence
of an intervention.

The standard deviation of a measure shows how much variation exists across observations
in the sample. A low standard deviation indicates that the observations in the sample tend
to be very close to the mean; a high standard deviation indicates that the observations in
the sample tend to be spread out over a large range of values.

Statistical significance is the probability that the difference between groups is a result of
chance rather than a real difference between the groups. The WWC labels a finding statistically
significant if the likelihood that the difference is due to chance is less than 5% (p < 0.05).

A substantively important finding is one that has an effect size of 0.25 or greater, regardless
of statistical significance.

For single-case design studies to contribute to the evidence rating, there must be a sufficient
combination of participants, authors, and studies that meet pilot single-case standards. The
criteria for the threshold to include single-case design evidence are listed on p. 36.

A visual analysis reviews the pattern of outcome data in a single-case design to determine
whether a relationship exists between the intervention and the outcome.

Please see the WWC Procedures and Standards Handbook (version 3.0) for additional details.
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